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Purpose/Objective: In radiosurgery and radiotherapy an 
accurate delimitation of lesions is required. It is necessary to 
avoid treatments with an inadequate dosing. To get a 
satisfactory delineation, different imaging techniques (PET, 
MR, CT) are used. In this work, we proposed a new method of 
decision aid, based on improving of display of images and an 
automatic objet contour delineation to be used in the tumor 
lesion definition. The suggested technique is based on 
directional fractal filtering, so the image original histogram is 
not modified.  
Materials and Methods: Image acquisition has been done 
using a PET/CT Discovery LS hybrid equipment (SIEMENS 
Biograph 6). PET/CT studies have been made on a PET 
phantom and five patients with hepatic lesions using routine 
acquisition image procedures. ImageJ software has been used 
to analyze the medical images. The different steps that 
define the proposed segmentation process were developed 
and tested in a PET phantom study that contain different 
spheres of known sizes (IEC Body Phantom 2001 of Nema). 
The procedure has been translated on patients and studied in 
front of the lesion delineated by the nuclear medicine 
specialists.  
The proposed image processing method works as follows: 
(i) Zoom the region of interest of the image around the 
hepatic. 
(ii) Use a complete set of fractal filters to denoise and 
reduce image pixilation.  
(iii) Duplicate the resulting image and calculate the gamma 
with a 2.2 value of the first image and the gamma with a 2.8 
value of the second one to improve the visualization.  
(iv) Apply the logical operation XOR between both images to 
combine and create gray level surfaces. 
Results: Hepatic tumor delineation in a PET image, based on 
directional fractal filtering, allows a more accurate 
determination of the shape and size of the lesion. Fractal 
convolution enhances their features without alter the original 
image data. The result of these operations is a set of 
grayscale level areas that allow observing the limits of the 
contours without the normal blurring. Selecting the correct 
level is a matter of expertise in hands of the clinician. 
 
 
Figure 1 shows: Upper left (UL) original image after PET-CT 
processing, upper right (UR) drawing of the nuclear medicine 
specialist, down left (DL) image after fractal procedure 
processing and down right (DR) comparison between (UR) and 
(DL) resized.Please note that UL and UR are DICOMPYLER 
viewer plots and DL and DR are ImageJ ones. 
 
Conclusions: The segmentation based on directional fractal 
filtering in PET images allows enhanced viewing of hepatic 
lesions, allowing unambiguous delineation. This procedure 
can be applied to any other lesion location.  
The differences between clinician and proposed method can 
reach as much 45% in volume showing the huge importance of 
a suitable delineation due to this excess of healthy tissue can 
be affected for undesired treatment radiation. 
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Purpose/Objective: Definition of tumour boundaries is a 
critical step in Radiotherapy treatment planning. Tumour 
delineation is usually performed with the anatomical 
information provided by Computed Tomography (CT). 
However, it has been recommended to use functional 
Positron Emission Tomography (PET) images to take into 
account the biological target characteristics. In our 
institution the identification of the gross tumour volume 
(GTV) for treatment planning relies on an automatic 
segmentation of PET images using an adaptive thresholding 
method based on tumor/background ratios.  
Aims. To assess the accuracy of the segmentation method of 
PET images for tumor volumes definition on varying different 
parameters 
Materials and Methods: A phantom study was performed on a 
PET/CT system (DISCOVERY TM 710, GE Healthcare) using the 
